Expression and characterization of the heme-binding domain of Chlorella nitrate reductase.
A recombinant protein corresponding to the putative heme-binding domain of assimilatory NADH:nitrate reductase from Chlorella vulgaris has been expressed and purified from transformed Escherichia coli BL21 cells. The recombinant protein, exhibited a subunit molecular mass of approximately 10 kDa with a N-terminal sequence beginning with the residues PAGA in agreement with that predicted by cDNA analysis. The UV-visible spectrum of the protein confirmed the incorporation of heme with maxima at 413 nm and 423, 528, and 557 nm for the oxidized and reduced forms, respectively. Circular dichroism spectra indicated the environment of the heme chromophore was very similar to that of the native enzyme. Potentiometric titrations of the recombinant heme domain yielded a midpoint potential of +16 mV (n = 1, pH 7), substantially higher than the values of -160 mV obtained for the native enzyme and -28 mV obtained for a previously expressed recombinant heme domain that contained part of the Mo-pterin domain. These results indicate that portions of the amino acid sequence that are involved in the formation of the Mo-pterin domain of Chlorella nitrate reductase influence the redox potential of the heme prosthetic group.